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Applicimt aw,oi-cliin>ly requests reconsidcralioii of the rejections of the claims and the 
|,osi( ions taken by l-xainincr Starsiak. based on Applicant's response of July 11, and the 
followine con.mcnts regarding the ndditional points raised in the outstanding Final Office 
/vet ion. 

l he lexl; of the outstanding action, up to the "Response to Arguments" on p. 10 of the 
outstanding Of fice Action, is essentially a verbatim restatement of the Office action of March 
1 1 , 2003. 1 he points raised therein were addressed by Applicant's response, filed July 1 1 , 2003, 
ant! arc believed to cillicr rebut the position taken by the Examiner, or alternatively where 
Applicant cannot understand the reasons for the rejection(s) clarification was requested, 
nici efoTC, primarily Applicant will address the new points raised in the current Final Office 
Ad ion beginning at the bottom of p. 10 and onward, and Applicant renews his requests made in 
our fojiner response, and asks that a further more in-depth review of the points raised in the 
remarks of the response of July 1 1 , 2003, be made. 

Fuvthei-morc, as alluded to in the telephone interview of December 3, the cited Ivory et al 
Pat. Mc). 6,277,258 B I) reference ("Ivory '258") perhaps warrants more discussion than 
pointing out thai the l<xanuner did not make out a prima facie ease for a rejection under Section 
102. hi addition to the discussion of the Section 102 rejection of claims 1,2,9,10. and 1 latpp. 
57-58 of applicants response, applicant will herein further address some distinctions between the 
work done by Ivory and the invention as set forth in the claims herein. This discussion is to 
assist the Ofilcc when analyzing the merits of the Application, and will follow the discussion of 
new points raised on pp. 11-13 of the current Final Office Action. 

'I lie new points raised and appi icant's responses will be set out in turn below, and the 

Kxaminci's <ponmients will be repeated verbatim for convenience in reviewing the matter. 



Kxamliicrs Comments (page 1 1 lines 1- 6) 

"Applicant's comparison of the pn^sent application and Ivory et a!, is not well-takc[n] 
iKcause no "packing" is claimed in Ivory ct al. Applicant's argument that "packings" are well- 
known in the art and need no illustration is not well-taken because while 'packings" are known in 
Ihc art the applicant fail* to demonstrate that "packings" with the characteristics recited in the claims 
arc known in the art. Applicant's change in Fig. 5 fails to overcome the objection because the 
change merely adds a numeral and a line leading to the interior of channel 60." 
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Applicant's Response: 

•n.c .ICxain;.icr is not correct, as pointed out by Applicant at p. 28 of Applicant's response of 
.fulyll, Ivory '258 claims a packing material, as an element of certain claims, but does not 
spcciCcUly show it in the drawings, because it does not admit of a drawing. Applicant commends 
tbe review of column C. lines 36-44 of Ivory '258. and claims 5, 18. 28. 40, and 44 of Ivoo' '258. 
whicli all sot forth apacking as an element; as well as review of the drawings of that case. Applicant 
.lucstions whether the lixamincr is taking the position that a "chromatography support material" is 
not .synonymous with a packing. If so, then applicant renews his request for clarification particularly 
on this point; because it should be incumbent upon the Examiner to explain why he is taking a 
position apparently cor,tra,7 to iho general understanding of those skilled in the art. Applicant is 
willing to work with the office to clarify the drawings to the extent they can be clarified on this point 
(sec prior response). 1 lowcvcr, applicant is unsure how the claimed clement can be shown, being 
that it is a packing, which could be any of a great number of things, which in one embodiment has a 
property (electrical rosisvmcc) that can be varied as a function of position (which would not be 
dtsccrnable to the eye, and can't well be shown except by perhaps a changing grayscale not allowed 
in patent drawings). 

Kxiiniiiicr: (pagel 1 lines 6-9) 

"Kcgarding the illustration of the "first orientation electric field generator" and the "second 
oriomation electric fi[el].,1 generator" applicant's referral of the examiner to pages 23 and 29 is not 
'." well-taken since neither of these iernis is used on thesepages."- - ,- - - 



Keiip(i>>i.sc: 

The lixaminer is perhaps somewhat off point. The issue is whether the element is shown in 
the dtawings. The last paragraph on page 23. referencing FIG. 9. describes how one "orientation" 
electric field can he gcncrale<l by applying a different potential to the upper (83) and lower (85) 
Cdnliol surfaces (of the distributed sources of potential (84 and 86 respectively)). The upper and 
iQwcrplates arc shown, the surfaces arc shown, how they produce a transverse, or "orientation" field 
is described. As explained these are connected to a differential potential. 

Ilic concept of a diffcremial potential is well known to those skilled in the art. For example, if 
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Ihe potonlid al one surracc is one volt and the potential at the other.is 1 .5 volts, a .5 volt differential 
polcnlial obtains. One skilled in the art will intuitively know that one or more sources of potential 
can bo connected to the plates as mentioned in the disclosure, requiring only that the potential at the 
respective surfaces with respect to a specific reference or ground be different from each other. Power 
• supplies pi-bviding potential are well known, and the drawings show one (1 8 in FIG. 1). 

As to a well-known (and "off the shelf) element such as a power supply, a labeled "box" in 
the drawing is su f HciciU. This latter issue was discussed at length regarding the analyte concentrator 
in the Office Action of March 11, 2003 and Applicants response of July 11, 2003. The OJTice's 
position as enunciated byl^xaminer Starsiak (albeiton the other side of the argumentand on another 
issue) is cor>si.slcnt with this contention made now. These "plate" surfaces (and some kind of power 
supply) arc the elements making up the orientation field generator. The Examiner was directed to 
that language bccansc it explains which elements are included as a part of tlie orientation electric 
field goncrulor. With that background, the drawings can be checked to see if they show these 
elements. 

•i ho definition of a "generator" is "one or that which generates" (see dictionary excerpt, 
attached), That which generates the field is shown; specifically the two sources of distributed 
potential (or different ial potential) by way of example are shown in FIG. 9, and a source of potcnUal 
is shown, by way of example, in FIG. 1 . A description of how this is done appears at page 23 in 
conjunction witli the referenced drawingFigure as well as the other fiinctions of these elements and 

Ihcir intci actions in (he description of the rest of the device throughout the disclosure. 

The claim stales "a first" orientation field generator, and the usage is by convention (if there 

is'a "second" Then the claim should set forth a "first"). Applicant is willing to work with the office 

lo clarify this m-n iter of form if deemed necessary, but contends that the issue of whether the element 

is .shown in the drawings has been addressed.. 

. . l,ikewi.se. a "second" transvei se or orientation electric field generator is described on page 
29. SpecitlcaUy, anti with particular reference to FIG. 8, the sources of distributed potential, the 
elongated "lateral field electrodes" 102 and 104 "can be brought to different potentials" to "further 
alter molecular orientation." As described in the disclosure at p. 29; and like the description of the 
• orientation Hold gciiorator at page 23. the elements are described, and at least one example of each is 
.shown in tlio drawings. Therefore, the contention that the elements are not shown in the drawings 
must be withdrawn or further explained. 



PACE SI19'* RCVD AT 12/16/2003 6:27:22 PM (Eastern StanOanl Time] ■ 8VR:U8PTO.EFXRF-1/2 • DNI8:8729311 * 0810: • DURATION (mtn-SS):11-30 



DEC-16-03 TUE 04:11 PM 



FAX NO. 



P. 



Kxaiiiincr: (page 1 1 lines 9- ) 

"Regaaling the disclosure of the strucluie ofthe "contour resistor" Applicant's argument that 
"as i« well esublishca, a patent applicant can be his own lexicographer. Per Applicant's declaration, 
Ihcn the term has been coine<l to refer to structure in Applicant's original invention and 
embodiincnls thercoi-, ^vhich previously did not exist, to the Applicant's knowledge". The Applicant 
thci duplicates sections of the specification which discuss the "contour resistors". These arguments 
arc not well-taken for the following reasons. First, the examiner is not alleging that the written 
Idcscripiion] is devoid of disclosure concerning "contour resistors". Instead, the examiner's position 
is the written description is inadequate. Applicant's argument that "contour resistor did not 
"previously exist requires that the design, fabrication, etc. ofthe "contour resistors" be detailed. 
Inslcad the disclosure recites only broad slalemcnts. which recite mostly desired characteri.stics of 
the I'lcontour resistor." Moreover, applicant's own prototype indicates that a detailed description 
of the contour electrode ((resistor?)] is required. Specifically, the contour resistor shown in the 
.photograph hasacomplcx structure. However, the written description fails to recite the designofthe 

. complex structure illustrated." 
Ucsponsc: 

The applicant describes in detail the mathematical approach used to design contour resistors. 
By way of an example, a description of one example begins on page 30, line 7, and continues to 
pai^c 34 line 9. This approach is graphically presented in Figure 10 with references to x =0 and x 
15 cm. 

As taught in the disclosure, the specific example impleraenlation and profile shown in Figure 
\ 0 u.^cs di ITcrent resistivity inks to achieve the desired resistance in accordance with the disclosure. 
The photograph ofthe prototype was supplied in response to the Examiner's request, and illustrates 
that a substrate can. an.l has. been fabricated using the disclosed technique. The Rxamincr's 
contention that the supplied photo ofthe prototype shows the specification to be defective is not 
understood. 

Tho Kxamincr seems to have failed to realize that the above-mentioned description of how 
to create a continuous electric field intensity profile begins with mathematically describing the 
profile, fol lowed by integrating the electric field intensity profile to generate a voltage profile. The 
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voltage profile and the sclcclion of a channel current that flow through both the channel and the 
contour resistors pennils the determination of the incremental resistance of the contour resistor. 
mmWy, a technique is selected to "put down" the resistor profile such as thick or thin film screening 
or m inkjcl tcclinology. Obviously this technology may bo applied to other continuous electric field 
intensity profiles and only requires the specification of the electric field intensity profile. 

As an aside, to understand the boundaries of this process, an extreme electric field intensity 
profile Avas created by Ihe inventor that incorporated multiple linear electric field intensities over a 
very large, dynamic range. The linear ranges were incrementally calculated (see table submitted with 
photograph with our letter of March 7. 2003) and the incremental voltages required to generate the 
electric field intensity specified were Uien determined (a form of piecemeal integration) and finally 
iho iucrcntental resistor values were calculated. The resulting substrate photograph was provided as 
well ns the measured voltage using a resistive channel (this avoids the electrolyte-probe 
clccti ochcinical reaction). Although the calculated versus measured results did not track exactly, tlic 
results indicated that (he approach outlined in the speci fication is valid. The Examiner's comments 
indicate tliat he has not considered the mathematical exposiUon, and does not understand or 
appreciate its teachings and implications. 

.The description given in the patent application is sufficiently detailed to provide someone 
skilled in the. art (an electrical engineer with experience in the fabrication ofthick film or thin film 
or semiconductor devices) to create a device producing a continuous linear or nonlinear electric field 
intensity profile. The substrate in the photogiaph provided the patent examiner- is a "complex" (as 
the lixamincr called it) example of what can be achieved u.sing the techniques disclosed in the 
application. If the Examiner would, like one skilled in the art. "do the math" he would-appreciate 
this, c()ntrary to the conclusion he has instead drawn. 



Kxiiiiiincr; (page 12 linos 2 -• 9) 

"In addition, it is well-cslablished that 'it was the examiner's duty to compel a disclosure 
which.woukl enable those skilled in the art to practice the invention without hav[ing] to design 
circuitry not shown to bo readily available in the prior art". In re Hirsch 49 CCPA 745 F. 2"" 25 1 . 
Regarding the other embodiments of the inventions, the examiners position is not that the written 
description is devoid of discussion of these embodiments. Instead the examiner's position is that the 
disclosure of these alternative embodiments so limited that the disclosure represents "ideas" for 
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aUcjnialivc embodiments. 

The Applicnnl, frankly, is uncertain as to the intended meaning of the above statements. If 
Ihp Mxmmxcf is suggesting that the electric field intensity gradient requires additional supporting 
circuitry to function, similar to lvoi7's electrode electronics, the answer is no. The distributed 
(contour) resistors, in electrical contact with the electrolyte of thechanne! and a high voltage power 
supply apiilied at cither end of the channel produces a continuous electric field intensity gradient. 
The Bxaminer's final comments are not understood, in light of the discussion of the issue in 
Applicant's rcspon.sc of July 1 1, 2003 and the discussion herein, including that set forth below. 

Examiner: (page 12 line 9 to page 13 line 3) 

"Regarding the issue of the l-lcctroosmotic flow generator, the first electric field orientation 
P,o,ijqi-ator. and the second electric field orientation a generator. The applicant fails to address the 
qileslions raised by the examiner. Instead, the applicant merely recites portions of the written 
dpscription directed to the elomcnls. The applicant fails to describe how these portions of the written 
de.SQriplion answer Ihc question raised by the examiner in the first Office action. Again, the 
c.'jtaminer's position is not that tlie written description is devoid of any disclosure of the above 
clenicnls." 

.. :.i<espoH.se: 

' " ■ . ' Apr>licanl directed the lixatniDcr to those 

i pfercnccd thereby, because the teachings and disclosure support the position of the Applicant, per 
applicant's response of July 1 1 , which does address each and every point raised by the Examiner. 
Iliat the Uxamincr does not appreciate the significance of, or understand the exposition of, the 
subject mailer (here presented is apparently because the Examiner's background is different from 
Vliat needed to appreciate the teachings of the disclosure. Applicant is confident that on 
reconsideration of Applicant's responses of July 11 , and a more careful reading of that and the 
portions of the disclosure referenced thereby, the, Office will appreciate that the Examiner is 
mislaken, and/or )iccds to provide further explanation the rejections in light of Applicant's response. 
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Kxainlncr (p. 12 lines 15-20): 

••Rciia.:ding[l the applicant's arguments directed to the 112, second paragraph [rejections], 
these [ar^l arguments arc not wcU-takcn because except for the minor 1 12 problems in claims (e.g. 
inconccl dejiendcncy) the applicant's response is that he does not understand the rejection. 'I^he 
M PI^I' speclllcally stales that in a response the applicant must specifically point out the errors of the 
examiner. Hence, repeatedly staling that a rejection is not understood is non-responsive." 

Kcspoiisc: 

Applicant well and truly does not understand the rejections where Applicant has stated that 
(act. r.argcly this isbccausc there appears to be a basic misunderstanding, or lack of understanding, 
of Iho salieat background principles and of the disclosure itself on the part of the Examiner, and 
accordingly, mistakes of fact on the part of the Examiner. There also appears to be a lack of true 
□ndorstanding of the teachings and import of the cited Ivory '258 reference on the part of the 
Examiner. Persons skilled in the art'^will readily appreciate the Examiner's apparent lack of 
understanding, hi order to have a presumption of validity apply to any patent eventually granted on 
this npplipotion, it is Applicant's position that this must be corrected by the Office, and particularly 
so because the record is confused, at least to the extent the Examiner is ihctually mistaken. 
Applicant realizes that every application must be examined by some Examiner in some group 
somewhere in the Office. But the fact that an application crosses disciplines should not be a 
slumbling block to cflicicnt, competent, examination; and to later enforcement of the patent rights 
Krante4. Applicant requests, nay. begs, that the application be reconsidered, and that additional 
expertise be brought to bear rf need be, to autlumtatively pass oiVthe issues 

to date. 

Applicant is prepared to submit additional declarations from other persons in the fields of 
electrical engineering and device fabrication on the issues raised if the Office feels this would be 
helpful. However, review of the response of July 1 1 and the above comments should inform the 
Of fice that the reasons the rejections are not understood was stated insofar as it could be stated. In 
gcneial. a basic di.sagrccmcnt regarding the factual basis of a rejection should warrant re- 
consideration of the rejection, particularly where applicant has pointed out the factual errors of the 
nxaminer in the prior response. The reasons the rejections are not understood is that the factual 
basis of the rejections appears to be mistaken, as pointed out by the Applicant in the previous 
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response. Applicain went on. at consi.lcrable length, to point out ihc apparent factual errors in that 
response. Applicant asks Ibat these be (rc)considered on this point. 

K.x«uniiier (p. \2 line 20 to p.3 line 3): 

" Regarding the rejection of the claims in view of Ivory ct al, applicant merely points out 
.structural diffeionccs between the invention and the reference. The applicant fails to specifically 
tuidrcs« Iho details of the rejection e.g. why the language which the examiner considers to be non- 
striiclnral should render an apparatus claim patentable." 

Ucspousu: 

•I'ho I'-xamincr is again factually mistaken. Applicant points out an element of the claim 
(which conlniry to the l ixaniincr's assertion, distinguishes based on structure) which is not met in the 
Ivory *258 reference cited under Section 102. That the Examiner does not seem appreciate that he 
has not made out a prima Jhcic case for a rejection of the claim based on structural differences 
between Iho clement of the claim and Ihc cited reference underscores Applicant's contention that the 
lixannner d<)cs not imderstand the work that Ivory has done, nor does he understand the work that 
AppUeant has done. Applicant again refers the Office to pp. 57-58 of the July 1 1 , 2003 response, 
and restates that the tojcclion is specious, and must be withdrawn for at least the reasons therein 
stated. Hriclly. that stiuclure of the Ivory device disclosed allows for different flowpaths for the 
sample and the electrolyte. The sample is contained in the separation channel (1 2) by the membrane 
lo a Inst llQwpath, but the clccUolytc can follow a different flowpath outside the membrane, and 
diffuse nnoijglVthe mcrnbralicaiKl can flow als^^ 

citeJ reference different llowpaths for the sample and the electrolyte are accommodated 
(encouraged, in fact, as the electrolyte "preferably" tbilows a flowpath of opposite direction outside 
the membi anc than the sample confined by the membrane). Applicant's structural limitation is that 
the separation channel be configured so that it confmes both sample and electrolyte to the same 
nowpalh. This clement is not found in the cited reference. 

^on)c Ceufral Coninicnts: 

nio Applicant has used die "tools" of his craft to describe physically and mathematically the 
sul^jcct mailer of this patent application, and in response lo the Examiner's request for experimental 
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vcrincation ortbc teachiags Ihcreof (which applicant was not required to provide, but did so in a 
spirit of cooperation) Applicant has provided results showing protein separations and the 
measurement of a complex electric field intensity profile along a length of channel, which 
approximates the initial piecemeal paper design. 1 he design approach and examples given within 
the patent application were the best mode of practicing the invention known to applicant at the time 
of tiling of the Application. The application describes the separation problem followed by step by 
step mathemalical desciiplions of each portion of the design process, followed by presentations of 
griiphical results of the contour resistance with channel length, the voltage profile required as well as 
a graphical presentation of the electric field. Additional and altcniative enhancements and design 
conligurations are also described. 

However, the lixaminer finds this information inadequate and specifically states in the 
oiUfilanding Final Ontce Action that ^^'Ihe applicant presents no[t] experimental evidence or 
theoretical rcasoiVmg lhat contour resistors will produce a continuous electiic field intensity 
grti.dicnt" (page 3 lines 15-16) and further states that the Applicant "....provides no design or 
fabvication details of any of these resistors and none of these resistors are illustrated" (page4 lines 4- 
5). Hul lhcso statements arc clear error for at least the reasons cited in the response of July 1 1 and 
the foregoing discussion. The Applicant is unable to otherwise respond to such criticism because 
the crilictsn> is not logical or based in fact. The Examiner does not seem to understand the 
niaihemnlical expositions of the subject matter referenced, which expositions are the principal 
• tools" used by the A])plicant to describe his invention, including those respects complained of by 
the Rxainincr. l ikewise, the Examiner does not appear to comprehend the background concepts 
known to those skilicd in the ail in this multidisciplinai^ endeavor. For at least these reasons- 
reconsideration by the Supervisory Patent Examiner is hereby requested. 

Now, as mentioned above, some further discussion of the cited Ivory '258 reference is 
dtiemed warranted in view of the interview between Applicant's representative and Examiner 
Nguyen. Recall that Vixaminer Starsiak stated at p. 9 of Uic outstanding Office Action (repeating 
fcOm the firyl Office Action) "Claims 1 , 2, 9, 10 and 1 1 arc rejected under 35 U.S.C. 102(e) as 
being anticipated by Ivory et. ah 

"Ivory et al teaclics [col. 5, lines 9-19]: "Hie present invention provides an electrophoretic 
device and method in which a charged solute such as a protein can be simultaneously separated and 
cohceniraied by applyij^g a couslant force (e.g., hydrodynamic force due to buffer flow) and opposed 
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by a gmdicnt in a second force (e.g. electric field). According to the invention, a constant 
hydiodynainic force is opposed by a gradient in the electric field)/ According to the invention, a 
constant bydrodynainic force is opposed by a gradient in the electric field which allows charged 
TVtplccules to focus in order of their apparent electrophoretic mobilities." 

Ivovy 9ad Applicant do use similar separation techniques (gradient and counterfiow) but 
differ on the generation of the electric field intensity gradient and in the use of a membrane. A 
description of Ivoiy 's approach (fcom published articles, etc.) is given in Applicant's specification at 
page 2. line 13 to page 7 line 13. Specifically, the specification distinguishes Ivory's approach as 
. .a conslruction of segments having differing slopes depending upon the voltages applied at each 
clcclrodc. . (page 6 lines 16 and 1 7). An example of an electric field intensity profile using Ivory's 
approach is graphically presented in FIG, 2. Paraphrasing Applicant's disclosure at page 6 lines 1 7 
to page 7 line 5, the profile shows the electric field intensity goes to zero at each electrode, and 
bctAVccn electrodes the electric field intensity is constant. Thus, by putting in more electrodes, and 
spacing them closer together, and sei^arating the sample physically some lateral distance from the 
claUrodcs (lor example by using a membrane), an approximation- of the ideal smooth monotonic 
function is approached. I lowevcr, as shown by the Ivory '258 reference, considerable complexity 

rittachcs to this approacli. 

Applicant's approach relics on a continuously varying resistor (or set of resistors) that is in 
conlimioujj contact with Ihc separation channel (refer to Figure 4, item 46; and Figure 10, item 112). 
Thiii enables the smooth njonotonic fimclion without all the complexity (and none of the "circuitry" 
the Bxamincr apparcjitly expected should be required to be disclosed in the present application). 

One of the salient and fundamental differences between Ivory and Applicant's work lies in 

Ivory *s use of voUago programmable electrodes in contact with the electrolyte (and the electrolyte 
being able to flow both inside and outside the separation channel - the point where the Examiner's 
prima facie case for lack of novelty fails), versus Applicant's use of distributed (contour) resistors in 
electrical cotilact with the separation channel. In Ivory's approach the smoothness of the electric 
field inlensity gradient, and hence the resolving ability of the separation channel, is limited by the 
spatial relationships and number of the electrodes, while in Applicant's work the distributed 
rc8islor(s) are in continuous contact with the separation channel and have virtually continuous 
viiriation in resi.stancc between channel increments (the smallest channel increment tested to date is 
5 m icrons, v^'hich is limited by the measurement device). 
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Note ihat iu Applicanrs approachlhe voltage for the channel is supplied by an extcnial high 
votlagc :>ourcc applied to the ends of the channel (eathode and anode of Figure 10 items 40 and 114 
respectively), which voltage is modified in a predetermined way by the contour resistor as a function 
of position along the channel. Ivory uses instead of (or in addition to) these a multiplicity of 
independent voltage programmable electrodes. Applicant's approach enables inexpensive 
disposables^ admittedly not field intensity slope adjustable "on the fly" like Ivory, but mnch simpler. 
The invention creates the possibility of lister, cheaper, test-specific devices requiring much less 
corjiplokity off the disposable as well. 

In sum, a pj incipal difference in the generation of an electric field intensity gradient between 
Ivory's work a nd that of Applica nt is the use of a finite number of programmable electrodes by Ivory, 
which produces a stair- slop electric field intensity profile versus the use of distributed resistors in 
continuous contact with the separation channel by Applicant, which produces a true continuous 
electric field intensity profile. These approaches arc fundamentally different. Moreover, the results 
arc difJerent, because ApplicaiiVs approach can yield a fairly true continuum, whereas Ivory's device 
appears to create a stepped approximation of one, and Applicant's is likely much less expensive, just 
as it is much simpler. 

The Ivory reference states in column 1 8, lines 41 -43: "An electric field gradient in any shape, 
linear or nonlinear, continuous or stepwise, can be produced with a limitation to the conductivity of 
the buffer. Ihis states tlmt Wory has created a continuous electric field intensity gradient. However, 
the word "continuous" is being used diffcrentlyby Ivory and Applicant LeFebre. Ivory's approach 
with electrodes produces a constant voltage drop between two adjacent electrodes. He describes his 
approach niathematicairy in column 18 lines 1- 40 where he defines Ri as" the resultant roslslancc 
between any two electrodes, which consists of the resistance of the buffer, the resistance of the fixed 
rcsistqr between the two electrodes and a third "process dependant" resistor (e.g. the resistance of 
the particular sample at a particular time), which is of course dependent on the separation process, 
■j^he resistance of the buffer (Le. the particular electrolyte solution) and the separation process- 
dependent resistance create a constant resistivity between the electrodes, while the resistor between 
the clcctrcKles is only a two tciminal device and therefore has no distributed properties. 

Both the buffer resistance and the process dependent resistance arc by their very nature 
distributed rcsislors but exhibit constant resistivity. This means that if the distance between the two 
electrodes were divided into, say, 10 increments, each increment would have one tenth of the 
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itucr^mcntal resistance oflhc total resislance betweoa the two electrodes and one tenth the voltage 
drop per incrcmciU, which iu turn generates the same identical electric field intensity per increment 
or between electrodes. To fonn nn electric Held intensity gradient the resistance must change in each 
sequeuUal interval between electrodes, W'hich in turn causes the voltage to change in each sequential 
interval and thererorp the electric Jicld intensity (vohs/interval) also changes: hence a gradient. 

J fowcver, the use of electrodes in Ivory's invention forces the electric field intensity gradient 
between electrodes to he constant, not a gradient. Ivory can therefore approximate a continuous 
electric field intensity gradient by programming the electrodes to form a series of electric field 
intensity, steps, but cannot claim that the electric field intensity gradient is continuous in the same 
sense that.Applicant is. 

Applicant's patent application describes several techniques to produce a truly continuous 
electric field intensity gradient. For example, by using resistors that are in physical contact with the 
electrolyte of the separation channel and then varying the width of the resistors, overlaying materials 
of differpn? resistivities (and altering the width of the layers), as shown graphically in Figure 4 (ref. 
46). Ihe electric field intensity gradient is continuous, as applicant's "increments" can approach the 
iniujiicly small. Since the width of a hyjiothetical incremental resistor segment is always changing 
no matter how smiill the increment taken, the resistance value of each resistor must in turn also be 
changing within Ihc increment. 'Jhc distributed (contour) resistor(s) are in parallel with a 
corresponding hypolhclical increment of cleclrotyte (and analyle sample) and therefore their parallel 
resistance must also be changing, resulting in a changing electric field intensity (a gradient) in the 
channel electrolyte regardless of how small the increment is taken (down to approaching the atomic 
level pre^tJi^^^^W)- ~ ^ . „ _ _ _ 

Fpr these reasons, the use of the word "continuous" in the Ivory '258 reference probably 
should be n»odified by the word "approximating" or "approaching" since the resulting electric field 
intensity gradient according to Ivory's methodology results in electric field intensity steps (refer to 
I'iguie 2 of Applicant's disclosure). 

By overlapping resistor shapes with different resistivities as shown in Figure 10 (reference 
no. I i 2) complex voltage gradients may be Created which generate continuous electric field intensity 
vs. channel position functions over several decades of dynamic range. Moreover^ the ability to create 
a coiUiriuons electric ileld intensity gradient is very important because this will permit the separation 
of proteins with very similar mobilities. U also should l^e noted that Ivory is limited by the number 
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of clccU odcft that may be added to the separation channel because of the high electronic overhead 
{Le, the "circviilry" 1 Examiner Staisiak apparently expects) which each electrode requires, in addition 
to physical difficuUy of packing move electrodes per unit length of channel. Applicant's approach 
has no such limitation since the distributed or contour resistors require no additional electronics, and 
the well-known fabrication techniques disclosed can produce variation in resistance down to a very 
s;niaU scale increment as discussed above. 

7 hat the application discloses additional embodiments and the claims may read on other 
tYieans known to Applicant at the time of iiling for producing a continuous intensity gradient, and 
wliich arc di^^closcd in the Application, is not to be held against the Applicant in claiming scope to 
which he is entitled. Additional disclosure to comprise the full knowledge of the applicant at the 
time of niinjf. »s one of the goals of the patent statutes. Applicant is confident that possessed of the 
(eachingi5of his disclosure one skilled in the art can prodncccontourresistorsof other configurations 
than those, say. of PIGs, 4, 8 or 1 0. For example the same guiding principles of design also apply to 
other con rigutations. such as those disposed entirely in the channel {e.g. the embodiments disclosed 
in I' TG. 5. and rcl.'^lcd discussions in (he written specification). The claims embracing this subject 
n>altcr are supported by the best mode known to applicant at the time of fding and it is submitted 
tliat tins statutory requirement has been met. Vox example, the changing cross-sectional area of 
resistive material verses other material hi the filament will be appreciated to be directly analogous to 
the changing width of the distributed resistor in the lateral embodiments. One skilled in the art will 
appreciate that the equations still define the design, and that they can use appropriate geometric 
factors and the design -guiding equations and do the same thing whether the distributed resistcr 
Toxtcnds outward from the channel into the confining slrucrure, of inward into a cylindrical fiber 
within the channel as shown in PIG: 5. 

Moreover, as to another example constructively reduced to practice in the application, the 
"paclvijig^' having a varying resistance: Applicant has stated that packings are well known. Semi- 
conductor {a.k, a. resistive) packings are known (see, again, the Ivory '258 reference at col. 6 lines 41 
and 42). Applicant ha5 disclosed that if the resistance of the packing is varied continuously as a 
function of position alortg the channel, a change in the potential, and, accordingly a change in the 
fiokl intensity, is likewise produced. The amount to change the resistance per unit length, to obtain a 
desired field intensity gradient change in that unit length, and hence the shaping of the voltage 
profile and intensity continuum of the electric field, is disclosed. One skilled in the art can modify 
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one of Ihc vvell'knowji materials used as packing to alter its resitivily in accordance with Uie 
ai.sclQsnro aiul obtain a continuous field intensity gradient desired as disclosed herein. It will again 



In lightof the above* Applicant respectfully submits that pending claims 1-62 arc in 
condition for allowance; and Applicant requests reconsideration of the final rejections for the 
reasons discussed in the previous response and as set fordi herein. Applicant wishes to avoid the 
exlra burden on ihc Ofiice of an Appeal of this case, and would appreciate the Office staying in 
contacl with ApplicnnVs representative with respect to the matter so that filing of a Notice of 
Appeal, if required by statutory deadlines, will not interfere with the reconsideration of the Final 
Orncc Action. 

I hc Conunissioiicr is hereby authorized to charge any additional fee or to credit any 
ovetpaynicnt in connection with this Amendment to Deposit Account No. 20-0100. 

OA') t^D this 16th day of December. 2003. 



tie ripi^rexiialcd that the stalutoi^y jcquiremcnts have been met. 



CONCLtrSlON 




/ 

THORPE, NORTH & WESTERN, L.L.P. 

P.O. Box 1219 

Sandy, Utali 84091-1219 
Telephone: (801) 566-6633 



11 LBSVrSO00Vr8S26\RoCi uc^ii for Ucconsidcralion.doc 
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nouns wltn stoma ending in -gene«i«} 



of 



playwright ond novel is I. 

i:s - i '. 7 ' at.ing. 1. to ge-netH-H-ac (ji nfith/J5 akO. . 

r^L. '.^^ 5" , ^'^"^ ^^t^ . 2; ^ reprotiuce; ad). Astrol. of or pertalnfng ti hlrtbds^ 

pn>rr<wf47. 8. to pnxiuco by a chendcal process. 4. to position of the stars at ono's birth. f< U» 

lif^f L and profusely: /f» geuerut^s idena nno'a bfrth fdcriv, of fCTA/ifi birth) 

ior>d win. Afatti, m. to trace (a figured by the : — - - - " ''^ " 
or anfjibcr: ^ point stnttain a tine. b. to act aa nase .un KrV-nrrt nf r^i^nTAtin^r nncitt^n* i 
for MI the cJomfHtH of a given eel: The number I uwtrntii — ° - KKmro of CAlcuIatlng. positions 
Iht xtt «,4,fl.f6, (.VfK < T> «fn^MUu.t> produced, pip. of 
IKMCfdn to bPtti t; stto ornusJ 

CJen/a rS/^l^n), n. J , iho entire body 
at about the same time: 

. - — term of years, roughly 30 

umaiig human bofngs, accepted a« the overage period 
beiu'cen tbn birth of parents and tlw WrtU of their 
nffsprlnij. slnglo Ktep In natural descent, as of 

hjinian ^W'lngg. anlmols, or p1anl«. A, a group of in* 



CfipfiHn betrntged to iht gtnerfiUon , 

P. a form, type, cluse. etc.. of objects exlsllng at tho 
avnie time and having many BliniiarlUeJi or developod 



on. fl. a gruup of ffenet/lc enuineer/lnst xifoc^ 
at the oamo time: "y widen genetic ma (<^1 can be alterud 
0/ sitevf-itrren stnrs, UNA so as to change or Improve i"" " 



crtif s of mJcruoi-ganlamR, animals. pIsoUi 
cnKiaeer/ 




hmp of 



J ejiotnriod or gfjneratod by 1 
ruif:>. a. a act of such rules. 



f .I...-. .IK VI, ri 'nil. rSP. 

EHp^cr.flrt-rt)/. UtKt:EUKU i -uEl — gen Vr-ol fr, 
'!d?r (?<^,^/dr-ai-i7.'^e»', r\. 

(i An /^if <!t»oy/<l it* a l eS, l*A vjVrji. tj 
>i«niUir Of r<>rkrdlnrtU>o nc-odovl to t.|>orlfy the at 

l«v5i"^ J/^''*' 'V*^ '"'^"t' Pirt: a RPnf rally <\'curate 

or<UM(irHy: /ff fr/)*mtfy fOh>ir.i /iom^ of ft. Without sen 'er'A'trIX ncn /J rn/Lrlkfi) n n/ 

p:)r;«a;B K-i \'>.f olo irf'^ if v '<V '<retii-en jiyt "or* , 
m., mudillrnHpn nf; obi.. obMtjiio: r., Mpl.-M?Inc 



I , any theory of < Ol 



appllratlon of a sot of 



fi*>)'Or»a'tor aLn/,> ra^Ur). n. I, one who or that 
whk*h gr.neratCB. 2» a m.-u-hine iliai converts one form 
or energy Into another, osp. mcclianlcal energy Into 
p[04-tricnl eoorKy. a« a dynamo, or electrical energy into 
sound . ni an ntoustln generator 9, Chtm. an apparatuH 
lor uroduring a (ra.<i or vapor. [< generator producer. 

~" gen.er*aart>cea 



va (Jo nC/VD), n. 1. H city la 
_ -jinton of Geneva, in aW Swlt- 
of G inova: seat of the Lcni " ' 
170,113 (1960). 2, a 



250.2 14 {1060); 109 aq. ml. 
I„ake I^maa. s la*" 
Krnn4«. 45 nii. long: L.., — . 

I7.2fl0 a900). ft. a townj" 



York 
<10CO 
In 

Glne 
defa. 



li In IP. [jkn 'or » Wm-hV: Mnth, tin clomcntMnTiratl n g a figure. Oen bI> a ban d s/, 
notly r< I^(P.'ncrfi/rfx f;he who lirlnga foi-th. See o£kkkatj!:, madf unuaJIy of whl 



tm 
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TKIt) 

m; Kp., spelling: trans., translation: T, origin unknown. r«rhaps: 



rai. S. M*^! 

lake between Sj*.,"'ii 
: 22.5^Bfi.ml, 4.ocl5y5^ 



e. a tnwn in NE Ohio. O^^l 
Alabama. 4840 <l0e0). -5^."* 
ra. a girl's given nAmc 
-3). , 

' |/, two bandi V, 

hltc lawn And wot^«^ 

f clerical garb. orlBlnally by - 

AlMo c alled band a. . Jl— ^— 

. dorlvatlvo: cqulv~"oqo!valoiig^- 
. hypotlietlcaJ. Soe the full key tn*»^ 



